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SPECIFICATION 
to Author's Certificate 

(54) (57) Method for preparing high-dispersed titanium dioxide including burning up of titanium 
tetrachloride in a mixture comprising oxygen-containing gas and hydrogen, characterized m that, 
in order to provide the preparation of the task product having increased photosensitivity, a 
preliminary dried and heated at 70 - 100°C air, as the oxygen-containing gas, is supplied for 
burning; the burning process being carried out at 700 - 1000°C, and the obtained product, at the 
same time, is treated with water vapor at 170 - 200°C. 

The aim of the present invention is to provide the preparation of high-dispersed titanium 
dioxide having increased photosensitivity. 

Example 1 100 nm 3 of dried and heated up to 100°C air, 10 1 of TiCU and 40 nm 3 of hydrogen 
are supplied to the burning device. The prepared mixture is burnt up at 1000°C, and then the 
product of burning is treated with water vapor at 1 80 C. 

The photosensitivity of me prepared titanium dioxide is evaluated by the specific 
photosensitive activity thereof in the reaction of reduction of methylene blue. 

Titanium dioxide prepared according to Example 1 has particle size of 0.02 - 0.04 
umicron, specific surface of 80 m 2 /g and photosensitive activity of 3.0 mg/ml . m 2 . min, while 
titanium dioxide prepared according to the known method has photosensitive activity 
of 3.0 . 10 " 5 mg/ml . m 2 . min. 

Thus, the given data shows that the method for preparing high-dispersed titanium dioxide 
according 'to the proposed invention provides the preparation of the task product having 
photosensitivity substantially exceeding photosensitivity of titanium dioxide prepared according 
to the known method. 
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The technical-and-economic effectiveness of this invention is determined by high 
photosensitivity of high-dispersed titanium dioxide, what permits to use it widely as a 
photocatalyst for reduction - oxidation processes and, in particular, for the additive technology 
for the preparation of printed-circuit cards, as well as for the production of photographic 
materials. 



2 




C0K>3 COBETCHMX 
COUMAnVlCTVHECMMX 

PEcnys/iMH 



gg... 1043 154 A 



3<SD c 09 c 1/36 



rOCXOAPCTBEHHb^ HOMMTET CCCP 

no AEJMM M30BPETEHMB M OTHPfalTMR 1 7 f 

OnMCAHME M30BPETEHMA h 

M ABTOPCKOMV CBMAETEJlbCTBV 



(21) 3353589/23-26 

(22) 21.07.81 

(46) 23.09.83. Bwji. » 35 

(72) H.C.Ma3ypKeBH*i, M.H.XoMa, 

H.H.303yJiH, H.M.KoGaca H B.H.Ba- 

TaMaHioK 

(71) qepHOBHUKHfl opfleHa TpyxtoBorp 
KpaCHoro 3 h aMe h h rocyflapcTBeHHtitt 
yHMBepCHxeT 

( 53 ) 546 . 82 4- 31 : 5 39 .215.4(0 88. 8) 

(56) 1. naxeHT CH1A & 3709984/ 
kji. C 01 G 23/04, ony6jiHK. 1973. 

2. naTeHT Ahtjimh & 1052896 , 
kji. C 01 G 23/04, onyCJiHK. 1964 



(54) (57) CnOCOB IIOJiy^EHHff BHCOKO- 
^ EHCnEPCHOfl flByOKHCH THTAHA, bkjiio- 
^awmHH c«HraHHe TeTpaxjiopHjia thts- 

na B CMeCH, COCTOHmeft H3 KHCJiopoflo- 

co«ep3icamero ra3a h BOflopofla , o t - 
ji h i a 10 14 h ft c a TeM, w r c 
S uejiBio oeecne^eHHH nojiyMeHHH ue/ie- 
joro npoflyKTa c noBuweHHOft 4>OTO**yB- 

3f: : CTBHTeJIbHOCTbM ; B KdHeCTB6 KHCJIOPOJJO- 

coaepacaiuero rasa Ha cam ramie no^awT 
• np exiB apn t en ho ocyweHHUH h HarpeTHfl 

£i npH 70-100°C B03flyx f nppuecc chch- 
raHHH BgflyT npn 700-1000°C, a nony- 
^ceHHtift npH 9tom fipojjtyKT o6pa6aTta~ 

IvlBaiOT napaMK bow npw 170-200°C. 
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H 3o6peieHHe othochtch k cnoco6aM 
nony^eHHH BucoKcnHcnepcHoft ^b/okhch 
THTSHa f Hcnojib3yeMOft b Ka^ecTBe 

CBeXOSty 33CTBHTeJIBHOrO KOMnOHeHTa B 

<fcOTorpa<t>HuecKHX MaTepHanax, <1>oto- 
KaTa/iKsaTopax, a TaK*e npn npoH3BOfl- 
cTBe ne^iaTHtix njiaT anflHTHBHUM MeTO- 

«OM, 

H 3 b e ct e h cnoco6 nojiy^eHHH bhco- 
KOflHcnepcHoK jjByoKHcn THiaHa nyTeM 
HCHffKO<I>a3Horo rH«poJiH3a cyjiB<I>aTa 
THTaHa f BKJiKmaioiUHft cycneHflnposaHHe 
AByoKHCH THTaHa b Bone, o6pa60TKy 
nojiy^eHHoft cycnenaHH iuejio*iHbiM areH- 
tom r (^HJiBTpoBaHHe no.nyv eHHoro ocan- 
Ka, TepMOoSpaSoTKy ero, oTSermBa- 
HHe h pa3ManbiBaHKe npoKaJieHHoro 
npowyKTa, nojiyMeHHaH TaKHM oepasoM 
^XByoKHCB THTaHa HMeeT KpHCTaJiJiiwe- 
CKyra cTpyKTypy aHaTa3a h pa3Mep ^ac- 

-THU JXO 0,1 MKM [l] . 

He^ocTaTKOM 3Toro MeTO^a hbjth€t— 
CH COJlbUJOe KOJlH^eCTBO TpyaoeMKHX 

onepauHft, a Taoe bosmohchoctb 3a- 

rpfl3HeHHH flByOKHCH THTaHa HeKOHT- 
pOJlHpyeMblMH IipHMeCHMH t CHH»aiomHMH 

ee ^OTOKaTajiHTH^ecKyio akTHBHOCTB «, 
HanGoJiee 6jih3khm no TexH^ecnoft 

CyiaHOCTH"X H3O6peTeHHI0 HBJIHeTCH 

cnoco6 noJiy^teHHs BbicoKo^cnepcHOft 

AByOKHCH THTaHa, BKJIFOHawmHH OKHraHHe 

npeflBapHTeJifcHO Harpexoro no 350 C 
TeTpaxJiopHfla THTaHa b cMecH , cocto- 
Hmeft H3 KHCJiopo^a hjih okhch yr\ne- 

pOfla H BOflOpOfla C HeKOTOpHM H3 6blT*; " 

kom KHCJiopoAa npn 1200-1400 C, 
npHroTOBJieHHan tskhm oOpaaoM 

^ByOKHCb THTaHa HMeeT MOJIH^HKaUHIO 

pyTHJia h xapaKTepH3yeTCH flocTaTO^- 
HO BUCOKOH CTeneHfcK) AHcnepcHOCTH [2 J , 

0,nHaKo <^OTOM:yBCTBHTeJibHOCTfa ee 
o^eHB HHaxa, a yjaejiBHan $OTOKaTa.nH- 
TH^ecKan aKTHBHO ctb ee, onpe.ne.nHe- 
MaH no peaKUHH soccTaHOBJieHHH Me- 
THJieHOBoro ro.ny6oro , cocTaBJineT 
Bcero 2,5-3,0- 10" s mt/mji* m 2 /mhh • 

Uejifaio H3o6peTeHHH HBJiHeTcn o6e- 
cne^eHHe. nojiyMeHHH BbicoKoxiHcnepc- 

HOH AByOKHCH THTaHa C nOBEElieH HOH 
{fcOTOMyBCTBHTeJlbHOCTfcK), 

nocTaBJieHHan ueJiB flOCTHraeTCH 
cnocoSow no-ny^eHHH BbicoKOflHcnepGHOH 

flByOKHCH THTaHa f BKJiKrcaiomHM OKHra- 
HHe TeTpaxjiopnj^a THTaHa b CMecH, 
cocTonmeft H3 npe^BapHTenBHo ocy- 
iueHHoro h HarpeToro KHCJiopoflCO^epxa- 
mero ra3a h BOflopo^a, b Ka^ecrBe 
KHCJiopoflcojiep>Kamero ra3a Ha cwh ramie 
nonaioT npe^BapHTejiBHO ocyuieHHHH h 
HarpeTtaft npH 70-100°C B03#yx, npo- 
uecc cjKHraHHH be^yT npH 700-1000°C, 
a nojiyMeHHHtt npH 3 tom nponyKT d6~ 
pa6aTbJBaioT napaMH Bonbi npH 170-200 C. 
ripejujiar'aeMbiH cnocoC nojiy^eHHK 

BHCOKOflHCnepCHOft JUByOKHCH THTaHa 

o6ecneqnBaeT OoTO^yBCTBHTenbHOCTb 
uejieBoro nponyKTa, Ha HecxoJiBKO no* 

pHfiKOB IipeBBEUaiOmylO $OTO**yBCTBHTejIb- 



HuCfb «ByOKHGH THTaHa^ nony^eHHOft 
no H3BecTHOMy cnocoGy, . 

OK3HKO-xHMH^ecKa« cymHocTb npeA" 
jiaraeMoro cnoco6a 3 aKJuo^aeTCH b 
npouecce npoTexaHHH njiaMeHHoro vhr- 
5 poJiH3a napoB TeTpaxjiopHna THTaHa b 
BO^OPOAHO-KHCJTOPOJIHOM nJiaMeHH npH 

HeflocTaTKe KHCJiopona no cneAyromeft 
peaKUHH 
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TIC1 4 +'2H ? + 0^ - TiOs + hHC] 



•^acTHMHO npOTeKaeT Taoe peaxuHH 



TiCl 4 + 



Ti Q 2 + 



2C1, 
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B pesyjibTaTe o6pa3yeTCH bucoko- 
CHcnepcHaH • nnporeHHaH ^ByoKHCb th- 
20 TaHa c HecTexHOMeipHMecKHM cociaBOM, 

COCTOHtnaH H3 flByX MO,nH$HKaUHH - 

aHaTasa h pyTHjia, BcneflCTBHe uero 
MaTepnaJi hbjih stch BbicoKone^eKTHbiM 
c 6oJibuioH napaMarHHTHOfl socnpHHM- 
25 ^MBOCTbto, mto onpenenyieT ero Bbicoxyio 

^OTO^yBCTBHTeJIbHOCTb . 

rtocjieflyiomaH o6pa6oTKH nojiy^eH- 
hoto npo,qyKTa napaMH bojdbi npoBOflHT- 

CH OCBOCOJKfleHHH nOBepXHOCTH flBy- 

30 OKHCH THTaHa OT a«cop5HpoBaHHbix Ha 
Hen ra30B HC1 h Cl 2 , 

Bbi6op Ter^nepaTypHbix yonoBHH npo- 
BefleHHa npouecca no npe^araeMOMy 
H3 06peTeHH» onpe^ejiHercfl cJiejiyiomHM. 

HHTepBan TeMnepaTyp 70-100°C o6yc- 

JIOBJieH HeoOXOflHMbCTbK) «OCTH»eHHH . 

cronpoueHTHOH roMoreHHsauHH napoB 
TeTpaxnopM^a THTaHa c 3aaaHHbiM ko/ih- 
yecTBOM ocyuieHHoro TpaHcnopTHpyiome- 
ro Boa^tyxa b ycnoBHHX h cn ap e hhh f mto 
oCecne^KBaeT obhopoahoctb h BbicoKyw 
• jiHcnepcHOCTB npoj^ykTa Ha ctsu^hh njia- 
MeHHbro THflpojiHsa. IIoHHHceHHe TeM- 
nepaTypbi HHace 70°C BeneT k HeflocTa- 
TOMHOft KOHixeHTpauHH napoB TeTpaxjio- 
45 pH«a THTaHa b CMecH h cHH)reHHio oa- 
iHopoAHOCTH npo^yKTa. noBbimeHHe TeM- 
nepaTypbi Btaiue J00°C BefleT k yKpyn- 
HeHHio MacTHU ueJieBoro npo^yKTa, 

^ ' TeMnepaTyp a njiaMeHHoro rH«pojiH3a 
700-1000"C JIHMHTHpyeTCH Kax ckopo- 

cTbio npoxeK&HKH npouecca nony^eHHH 
BbicoKOAHcnepcHoft jxb yoxn ch THTaHa f 
Tax h cTpyxTypoH nojiy^iaeMoro npojayK- 

55 X£u npn TeMnepaType HH}fce 700^C cko- 
pocTB npouecca pe3KO na^aeT h peaxuHH 
rH«pojW3a-oKHcneHHH He uoxo^ht no 
KOHua t ^ito cymecTBeHHO cHH5fcaeT $oto- 
HyBCTBHTenbHOCTB uejieBoro npowKTa. 

60 IIoBbiuieHHe TeMnepaTypbi BHiue 100 0 Q C 
HapyuiaeT coot Home HHe a Ha t at 3 hoH h 

py TH-HB HOH <I>0PM flByOKHCH tHTaHa,.MTO 

npHBO^HT k yMeHBiueHHW y,uejibHOH no- 

bepXHOCTH H (^OTO^yBCTBHTeJlBHOCTH 

55 ioJiy^aeMoro npoflyKTa. 
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yMeHbtneHHe TeMnepaTypu o6pa6oTKH 
napaMH boah hhjkb 150°C xanwe chh- 
acaeT $oTo^yBCTBHT6Jib HocTb ueJieBoro 
npojqykTa, a o6pa6oTKa npH TeMnepaTy- 
pe Bbmie 200°C yBeJiHMHBaeT pacxoA [.''■ 
sHeprHK; 6e3 cymecTBeHHoro H3MeHe~ 

HHH <J>OTO^yBCTBHTeJIfcHOCTH 

IlpOUeCC nOJiy^ieHHH flByOKHCH THTa- 

Ha no npeflJiaraeMOMy H3o6pexeHHio hb- 

JIHeTCH HenpepHBHHM TeXHOJIOTHHeCKHM 

HHKJIom h o cyme ctb JineTCH cJie,ayioim*M; 
o6pa30M. 

Cyxott B03fiyx npa 70-100°C Haca- 
maiOT napaMH TeTpaxjiopHAa THTana, 
nponycnafl ero b noBepx ho ct hom hc- • 
napHTene HaA noBepxHOdbio noflorpe- 
Toro T i C I 4 , cMeuiHBaioT ero c BOflopo 1 - 
flOM h noJiy^eHHyio cMect noAaioT Ha ; 
c*ch raiomee ycTpoftcTBo. 06pa3yiomHecH 
b npouecce ^ByoKHCb THTaHa Ha BtaxoAe 
o6pa6araBaioT napaMH boabi. 

npHMep 1. Ha okh raiomee 
ycTpoftCTBO noAaioT 100 hm ^ ocyaieHHo- 
ro h HarpeTpro ao 100°C B03jayxa, 
10 ji TIC 14 h 40 hm^ BOflopofla. npH-„ 
roTOBJieHHyio CMect cxHraioT npH 1000-C 
a 3aTeM npojjyxT cacHraHHH o6pa6aTbi-\ 
; BawT napaMH boah npn 180*C, 

^OTOMyBCTBHTeJTfcHOCTb HOJiy^eHHOH 

AByoKHCH THTana oueHHBaioT no ee 

y«eJlbHOH $OTOKaTaJIHTHMeCKOtt aKTMB- 
HOCTH B peaKUHH BOCCTaHOBJieHKH MeTH" 

ueHOBoro rojty6oro. 

nojiy^eHHan no npHMepy flByoKHCb 
THTaHa HMeeT pa3Mep ^acTHix 0,02- 
0,04 mkm , yflen b Hy 10 noBepxHoexB 
80 M^/r h $OTOKaTajiHTHtjecKyio aKTHB- 

HOCTB 3,0 Mr/MJI* M?MHH, B TO BpeMH; 
KaK flByOKHCb THTaHa t npH rOTOBJieH— 

Han no H3BecxHbMy cnocoCy HMeeT $6;- 
TOKaTanHTH^iecKyig hkthbhoctb 
3 , 0 • 10" 5 Mr/MH • m"- mhh • 

n p h m e p 2. 100 hm 3 ocyweH* 
Horo h HarpeToro ao 70°C B03«yxa, 
10 ji T1CI4 h 40 hm^ Bojaopoaa cacHra- 



■ hdt npn 10 00°C. 3aTeM npoAyKT c>KHra- 
hhh o6pa6aTbiBaK)T napaMH BOffij npn 
200° C. 

IIojiyMeHHaH ^ByoKCHb THTaHa HMe- 
eT y^eJiBHyio noB epxHOCTB 80 M^/r 

5 H (JJOTOKaTaJlHTHWeCKyH) aKTHBHOCTb 

2 , 9 Mr/MJi ■ m 2 -mhh , 

n p h m e p 3 # Ha okh raiomee ycT- 
POhctbo noAaioT 100 hm 3 ocyuieHHorO 
h HarpeToro AO 100 d C B03flyxa, 20 ji 
10 T • c I4 H 40 hm^ BOAopoAa, CMect okh- 
raiox npH 700°C, a 3aTeM npojiyKT cjkh- 
raHHH"o6pa6aTbiBaiOT napaMH boabi npn 
200°C. 

nony^eHHan AByoKCHB THTaHa HMeeT 
yAenbHyio noBepxHOdb 50 M 2 /r 

$OTOKaT aJIHTH^ieCKyiO aKTHBHOCTb 
2,0 Mr/MJI* M ■ MHH . 

II p H M e p 4. flByOKHCb THTaHa 

noJiynaioT aHanorn^Ho npHMepy 3, ho 
o6pa6oTKy npoAyKTa cxcnraHHH napaMH 
bqaw npoBOAHT npn 150°C, 

npJiy^eHHaH AByoKCHB THTaHa HMe- 
eT yAejiBHyw noBepxHOdb 50 M Z /r h 

4>OTOKaTaJIHTH^eCKyK) aKTHBHOCTb 
0,9 Mr/ MJI * M * MH H « 

TaKHM 06pa3OM npHBeAeHHbie AaHHHe 
noKasbiBaioT, *ito cnoco6 nojiyMeHHH 

BHCOKOAHCnepCHOH AByOKHCH THTaHa 

no npeAnaraeMOMy H3o6peTeHHW o6e- 
cne^HBaeT nojiytiemie ueneBoro npoAyn- 

Ta C $OTO<iyBCTBHTeJIbHOCTBI0 3Ha^H- 

TeJiBHo npeBbmiaioiueft (JoTo^iy bctbhtqjib*" 

HOOTb AByOKHCH THTaHa, ftpH rOTOBJI6H- 

hoh no H3BecTHOMy cnoco6y, 

TeXHHKO-SKOHOMH^ieCKaH 3(|)4>eKTHB- 

hoctb AaHHoro HsoOpeTeHHH onpeAenn- 

eTCH BBICOKOH $OTO^y BCT BHTeJTb HOCTbK) 
BfelCOKOAHCnepCHOR AByOKHCH THTaHa, 

' mto no3 BOJineT umpoKo HcnojiB30BaTB ee 
b Ka^eciBe 4>oTOKaTajiH3aTopa Ann 

OKHCJIHTeJIBHO-BOCCTaHOBHreJIBHBlX npO- 
UeCCOB H , B uaCTHOCTH, AJIH aAAHTHB- 

hoh TexHOJiorHH noJiy^ieHHH ne^iaTHtax 
njiar , a Taioice jxnn npon 3 b oa ct b a $0- 
Torpa<t>H^ecKHx MaTepnajios . 
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